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THE MARTIN NIGHT BOMBER 


THE MOST IMPORTANT AERIAL DEVELOPMENT 
OF THE WAR 

Officially, it has surpassed the performance of every 
competitor. 


The forerunner of the wonderful 

AERIAL FREIGHTER and 

TWELVE PASSENGER AIRPLANE 

The skill and ability of the HOUSE OF MARTIN con- 
tinue to maintain Supremacy of Performance and Depend- 
ability which they have held since 1909. 



THE GLENN L. MARTIN COMPANY 

CLEVELAND 
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The supreme expres- 
sions or the world's 
aeronautical engineers 
depend upon Bosch — 
America s Supreme 

Ignition System- for their 
life-giving stream of fire. 
Bosch Magneto Ignition 
means a trouble proof, ever 
reliable source rip-roaring 
Bosch Sparks which get all 
the power from all the 
mixture. 


American Bosch 
Magneto Corporation 
AMERICA'S SUPREME 
, IGNITION SYSTEM ^ 

1 Motor Trucks. Tractors, Airplanes. Vfl 
Motor 'Cars. Motor Boats. Motor ^ 
Cycles. Gas Engines M 

Ma/n 0fiiu3 sni Warh — Spriagfictd. Mau. 
Br*nehti — New York. Chicaeo. Drtroit.^^^ 


? ' 



Factory 
Keyport 
New Jersey 


The experimental age of the airplane has 
been passed. With its part in the war now a 
bright epoch in history, the airplane is going 
to create history in the world of commerce. 
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The Propeller shown above was designed and 
built for a seaplane manufactured by 
Gallaudet Aircraft Corp. 

We DESIGN as well as build propellers com- 
plete from the log to the finished propeller blade 
— and from the wood ideal, which is — 

WALNUT 

Our work has been done for such well known 
firms as 

Oallamlet Aircraft Cortioration 
Vtriplil-Marlin Aircraft Corpurnlion 
Standard Aircraft Curporation 
Lcwia & Vougiit Corporation 
l.oeniiig Aeronautical Engineering Corporation 

If by serving such firms as these with their pro- 
peller problems, we indicate the ability to serve 
you, our engineering deparmient will be placed 
at your disposal — and it w'ill be a pleasure to 
hear from you. 



HARTZELL WALNUT PROPELLER CO. 

Piqua, Ohio 


Your Unpaid Dollars 

What They Saved America 


I T IS a real American village. It is 
so miles west of the Mississippi 
River; its population — about 2600. 

It gave its sons to war with an open 
hand and a glad heart. 

Then — 

The richest man in the village aged 
ten years in ten days. His only son 
lav dead in France. 

The village butcher boy — born in 
Ireland — smiled for the last time in 
France. He died lighting for .Anerica. 

The village Beau Brummel won the 
Croix de Guerre and lost his sight. 
One family sent three sons and lost 


Gas claimed a t 


i school bov of 


19 years. 

The realities of this village are the 
‘'might-have-beens” of all .•America. 

But, thank God, .America as a 
whole never really felt the hand of 
war — s 5 F.ngland felt it, as France felt 
it, as our neighbor across the border, 
Canada, felt it. 


And why? 

Because your dollars stopped the 
war. Your dollars made possible those 
tremendous preparations for a long 
war which resulted in a short war. 
Your dollars bought such an array of 
tanks and trucks, guns and gas, bay- 
onets and bombs, planes and pon- 
toons, shot and shell, that Germany 
wilted — a year ahead of schetlule. 

Half a million American b<iys were 

The dollars that did it are still in 
your pocket. 

For .imerica prepareA on Faith. She 
knew that true .imericam held their 
dollars cheaper than their soni. She 
knew that .Imerieau thrift would gladly 
take the place of -Imerican blood. 

.America now asks you ft>r those 
unpaid dollars. 

Let your heart say how thankful 
you are that half a nillion -American 
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The Spring Drive 

T he Spring Drive of 1919 is at home — here in America. It is a drive of 
pride, of thanksgiving, of thrift, of sound business, of determination to 
help finish the job — not a drive of America’s manhood to uphold its ideal, 
whatever the cost. 


The men in uniform arc completing their work. The doughboys on the 
Rhine are seeing the Job through. The Navy did not quit with the armistice. 

It's up to the folks at homcl They are not asked to walk post in hostile 
lands, not told to wait their turn on crowded troopships, not kept away from 
home for months and months that get longer and longer. 

The folks at home are given the opportunity to invest in the safest and 
strongest institution in the world — the United States of America. 
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and enduring strength ot’ 
New Departure ball bearings. 


Althoush manufactured with ihc 
utmost care and exquisite precision, 
they are the last part of the aircraft 
to give out. 


Frequently New Departure bear- 
ings have been taken from worn- 
out motors and assembled into 
new outfits. 


}. OABDNEB 
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T llU iiiiiiiiiifiicc of till- xtaii of Seaplaiu- llivi- 
sioii I. tiiiilcr tilt' li'Hilershiii of ('otntlr, .loliii 11. 
TowfVs, I'. S. ill its atti'iii|il to cross llie At- 
lautic iiiulfr its own powi'i', is fwiisiiig (iiiblic nttmlioii 
on this groat vciitiiis' cliictl.v li.v virtue of its a|>|>.'al to 
iiuaginatioii niul tin- Imiiiiiti I'li'mcnt involved. 

Tills is ijiiito imtiiittl aiiil justiHiil. for in man 's strug- 
gle against tlir liostili- forces of Natim- it is tlic liiinian 
cli'iili-iil l•l'binI1 till' iiiHcliiiir. riillii'r than tlii> iiu-rc per- 
fection of mwlianism. wliich in the last aiinl.vsis accmnits 
tor till' onti-oiiif. Nowlii-i'f is this inoiv truo than in 
serial navigation, wliriv the tlrvotiini ami intifi'ssioiial 
skill jilii.v II iiri-poiiileriiiil isilo in making for sneccss oi- 

Uinvi'vi'r, witih' tin- gmili'sl m-ilit will justly he ilia- 
to the nii-ii who lirst siu-eissl in Hying an aireraft seross 
the Allaiitie, a Very great share of appreciation shoiihl 
go to the engineers ri's|>onsihle for the ilesigii of the 
vietorions luaeliine. 

Ill the easi' of onr .V<‘ Imats ciiulit for having tlevcl- 
o|S'il this lypi' of si'aplaiie luOongs to Resr-Ailniiriil 
Doviil \V. Taylor ami (■oiiiilis. (!, <'. Westervcll. II. t'. 
Rieliartlsoii ami .1. I'. Iliiiisaker, ('onstriirtion I'ovps. I'. 
S. N.. whose important ami suc-eessful work in aeroniin- 
lii-al I'ligimsTiiig pai-tieiilaily fittisl them for the nnlil- 
OUK task of ilesigiiiiig the -Viueriean eoiniK-titors for the 
hlile rihhon of the Allniitie — whieli are incidentally the 
most powerful aerial seoiit.s of the I'liited States Navy. 

It ahiiiilil he noted that the N'l' Imats. origiiiiiUy de>- 
liiiisl to act as long iiiiigi' patrol and eoiivny eraft. and 
■nonutiiig |>owerfiiI ariiiaiiK'lil for the destriielioii of 
hostile siihiiiariiies. were designed lust slimmer with the 
expivss piiipose of erossiiig 111.- Alliiiilie under their 
own powc-i-. This was made iiis-i-ssiiry hy the laek of 
shipping then availahle as well as h\' the gri-at uliiouul 
of spaee ilii-s.- huge- flying IhmiI.s would have taken up 
«lii-ii erated. It was tlierefore deeided to have the NC 
IssilH iiiiike the cs-eiiii flight without any ariiiiiiiient and 
only carrying Ihc crew strictl.v ncei-saary for this pur- 
posc. and have them rc-fltled for their spoeial fiiiielioiis 
ill Kiirope. The teriiiiiiatiiin of hiistiliiies has cliiniiiHted 
the military miaous for this flight only to a i-crtain ex- 
tent ; indeed. i|Uite aside froiii the sporting element in- 
volved. the ti-anH-Allanlie Might assumes for the riiited 
Stall's N'avy the sigiiiKeance of an eflieieiiey performaiiee 
whieli is to show the value of the t'ligim'erillg talent elii- 
ploynl ill eonstaiitly perfeoliiig our Hrst line of drfriisk'. 

With the help of a tolerahlc niuonnt of luck the NC 
Si-aplaiie Division 1 should succeed in winning the first 
place ill the trans-.Vtlantie flight contest, and if so, the 
Rreati-st jiraise sliould he In-stoweil upon the eapahle 
officers of the Conatriielion Cori>s. 1'. S. N.. who pos- 


s*\ss«'<l vision enough to uiulertake during the war the 
ik'sigti of a seaplane which would reach the scene of hos- 
tilities under its own power. 

Design of Ruhln-r -Shock Absorbers 
-A sliid.v of i-eceiit designs woulil swiii to indicate that 
the shock ahsorhiiig pi-operliea of the nibher shook 
iihsorlicr on the average Birplaiie are not in keeping with 
the strength of the machine. 

Thus for a iiiachine weighing about 4900 II). the luaxi- 
iiiuuj axle ileflei-tion was 5 in. and the total load which 
could be carried hj' llu' rubber coixls was only 10.000 lb., 
a factor of safely of not more than 2. while the chiisais 
itself, as reganls struts and axle, certainly liad a strength 
of o to fl over the gross weight of the plane. 

If would seem advisable to ivmiive such iliserepaiieies 
ill ilesigii. so as to build mac-hines which follow through 
ill the chassis just as eisi-wheri'. 

The difficulty is that in order to obtain the uee-,'»«irj' 
load in the rubber enrds, with the usual type of cord, an 
exi'cssive qiianfity of rulils'r lias to he emplo.ved. which 
gives a ehiiiisy looking chassis. 

This would mean that on a liaial lamliiig the ivailieiicy 
of the nihher would 1s’ iisoil up at once, ami a great 
shock transmitted to the ehns.sis with bad results. 

It would certainly sts'in ailvisahle to remove such a 
laek of follow-through in eUiissis design. 

This might la- done in three wa.vs. Hy iiieix'asiug the 
iiiimlier of turns of cord; by deemising the original 
length ot llie cord when applied to the iiiaehine ; o.- tinal- 
l.v hy im-i'easing tlu' initial tension in the mhher when 
tin* I'Jastie is woven. 

The lii-sl iiietluKl implii-s a ver.v large increase in the 
nniiilMT of cords employed, with n eom-sjioiuliiigly 
eluniay looking chassis. The disadvantage of the second 
method is that it involvi-s difficulty in appl.ving the cord 
when the inaehine is to he set up. -\ worktnaii would 
Iiave to exercise great strriigtii to apply the cord at all. 
The thinl method implies the use of a cord having some- 
what dilfeiTiil eharaclcrislics from those eoniuioiily on 
the market. Tile rnblwr is eonipresscd when the elastic 
is woven, and eonsetiuently is in a state of strain and 
tension iniliiilly. so that a greater proportion nf tlie 
total sliviigih is ilevelojied at the time when the axle has 
reached ita niaximum deflection. 

Hritish curds liave achieved this object very satisfac- 
torily. and one or two .American mamifaeturers have also 
attained the same end. If airplane designers insist on a 
cord having these charaeteristies an improvement in 
eliassis stmigtii will folloxv without extra expense or the 
exercise of iiiueli ingenuity, as it is a comparatively sim- 
ple mattiT to weave the cord so as to get the initial 
tension. 





Trans-Atlantic Flight and Meteorology" 

By Willis Ray Gregg 
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Airplane Propeller Wastage Reduced 

By Rolf Thelen 
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Pilot Motor Variable Pitch Propeller 
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The Halberstadt Two-Seater Fighter' 
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hratingt dotlimjc, is drivm from s pulley on tlie eneine. sod 
■« mounted on a bracket carried by the left-hand enpne 


f a type not pre- 


, I Indicator — The level indicator it 
nouuy found on Qerman airplanes. It consists of a 
dulum device, operating a circular disc, the lower halt of 
which IS covered by a semi-eireular metal shield. The upper 
half of the disc is dark in color, though not quite so dark as 
the .h,.t.t ....t h.i — horisonlal diameter the swinging 
' * ' f the machine sideslips a white 


the shield, and helow i' 

disc is painted white, so 

aaetor boeomea visible sgainst a dark background. 
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Some Ideas on Airplane Production 

By Harlan D. Fowler 


Prom a pnxluction standpoint attention should Km he 
directed to standardisation. Standartlization innst be eon- 
ridered under two headings; ih«» connected with the allied 
industries, such u bolts, nuts, screws, washers, cotter pins and 
other similar units which are univeraalJy used in all forms of 
aircraft or automotive construclimi, imd that (lerlaiiiiiig to 
parts that are useable in the imlividual airplane only, i. c., 
cannot be utilised in another type. At tbe beginning of the 
war little had been done in tbe matter of standardization, and 
it was not nntil particular attention was dircct<-d lowanU the 
standardizing of aircraft units and materials that aircraft 
production began to increase. 

Close attention must be placed upon the utilization of as few 
kinds of materials and units as possible. The remmn for this 
IS readily graaped when it is realized that it is much easier to 
turn out by automatic machinery a few sizes of bolts nnd nuts 
than a great number of sizes which necessitate numerous 
chanra of dies and laps. Kor iiislanee. on an inslmnient 
lioard it was found that each instrument was attsi-hed to the 
lioard with different sized screws, due to the fact that each 
manufacturer decided upon the size si'rew to hold his inslni- 
iiiciit to the board. This has now been standardizeil and onlv 
one size screw is necessary. 

The above example is minor rumpared with the actual ron- 
atmelioo of the fuselage and wings. In these |>art« so many 
pieces are involved in the making of assemblies, that hundreds 
of screws, bolls and nula are necessary to bold them together. 
Tbe impossibility of securii^ a certain size bolt would, in some 
instances, compel the holding up of production of an entire 
plant. Many instances may ^ cited in which Xu, 10 bolts wen- 
used, when tbe ^-in. boll wonhl have been just as well, if not 
better. The Vi-in. bolt was alri'sdy being us^ quite cztensivelv 
in aircraft eonslruction and due to this faet it was more easily 
proeurable than other sizes. M'hilr thin loetliod involves ii 
slight increase in weight its |>n>poHiunale increase to the total 
weight is ntgligibic, irrespective of its effect on production, ll 
is not tbe intention of the writer to recommend the use of ’A-in. 
bolt throughout the g rea ter part of an airplane, as much as 
it is to recommend tbe praeiice of adopting a eertain size unit, 
and employing it as much as parable in the plane. It is 
merely a question of having the stock room well sup|ilie<l with 
great quantities of a few sizes of standard units, instead of 
liins and bins of mlrls and ends. 

An example of individual standardization is afforiled by the 
case of wing rib ronalrurlion. On a machine, it was found 
• lliat nearly every rih was differently built up. that is, some of 
the eap striiis were routed, of these some bail different width 
of routing, some half routeil, and some not roulml at all; Ihis, 
in turn, made it necessary to have webs with iliffcn-nt i-ontours 
and thicknesses. The result involveil fifleea different designs. 
After careful study the number of designs were rut down to 
eight, thus saving neariy ttfty percent on wing rib i>rodurIicin, 
and still preseneil (he wing's original strength. 

Mairriali 

A field deserving of intensive study is that in regard lo 
materials. Tbe proper selection of a certain kind of rusterial 


should be based. Hrsl. iipoo its Miiiiibility lur the iU-»igii midev 
consideration; and sei-ond, upon its jiroi-urabililv in ihe oiien 
mMki-t, It often happens that it is impossible lo secure 
certain sj^-ified tubing as called for on the drawing, and the 
engineer is thrown upon his resources to decide upon a sub- 
slilule, the resiitl often being that he chooses a less highlv 
speeiHe .1 tubing and increases its gage iu order to obtain the 
requirnl strength. Konietinies sucli a pnx-eilure is unwise and 
■i^'^esitates another design. Weigiit figures prominenllv in 
all metal designs and therefore designs involving the use of 
melal should lie given much thought. 

Koi^ngs are expensive and consequeiitlv considernlian 
shou d In- devoted lo a design looking lowarihi the eliminniion 
of all torged parts as much as possible. The greatesi dis- 
advantage of having porta mnile from forgings is that iliev 
require some means of attaching iliein to another unit, such ae 
welding or brazing, anil therefore nlleiilioii must be directed 
lo rondHion of stresses wliirh Ihm part might lie siibjei-le,] to 
hheel sti-el, aluminum, ninl copper arc gooil umlerinls. Their 

■' ■ o MaiNpiiig, bending and spinning, logi-tlicr with 

. 1 all nir[»laiic c 


adaptability |<_ 

reliable strength, has fostered their u.. 
stnietion. .\lleotion must he devoted I 




Ihe cinployiucm o 


the material, and then lighten up with holes 
Mi. (#ycp(wie. loe use of uluiuinum in sheets and liihing is be- 
coming more and more iiopulur, especiallv with ilie recent 
advent of high strength aluminum allor, giving, in some cases, 
a strength almost cigual to that of steel. Tubings taken from 
the iCcppcIin airshij) fraiiii- work gave a tensile sirenglli of 
.W.OOO lb. and we now have better than this. The amount of 
elongation and reiluction of area for aluminum allov used in 
test piei-es i-oiiipnres favonibly with similar tests made with 
steel pieces. 

Spruce is truly u womlerfiil wood for niqilaiic eoiislnirtion, 
but Its use iniist be controlled on account ul tlie lack of su|iply 
— which applii-s whi-n jiroiluctioTi is enormous. I'mlcr such 
conditions fir or (mplar ran bo useil, and often pine. lumiiiintcd 
wing iK-ams liavo been a big help in securing pixsluction bv 
enabling tbe utilization of a parlially ilofective piece of wood. 
Asli should be discreetly employed. Iiei-aiise it is not ensilv 
procurable and also on uceoiinl of its compnralivcly greater 

^■CI 1 C^•^, commonly known as ply-wooil, is ttulnv tbe most 
universally iiseil material on the market for airplane constme- 
lioii. Its sirenglli and its weight are e.vcelleiit for liodv coii- 
stnicliou and bracing purjioses; iluc lo its construelioii plv- 
wood lends lo mliiis- natural dislcrtion, 

MclhoilH of joining metal to metal by means of fiimncc 
welding, elet-tric welding and brazing must be given strict at- 
tention. The fart that the melal part is subject to a sort of 
adulterated heat treatment due lo Ihu necessity of applving 
these melbods is in itself a drawback, cs|>eciallv in Ihe ease of 
brazing. Suppose it was found that a eertahi grade of 
fabricnteil sheet steel was given a heat treatment of 1550 deg. 
Fahr. and that another piece is lo be ntlsehed with brazing 
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material requiring 1475 deg. Fahr. lempcrnlure to bring it lo 
a melted state. The application of this inferior heat even 
while slight and purely local, will tend to case lisrilcn the 
fabricated jmet at that poiat. If there is a wide rliffcrcnce 
m teiiiperalnrn between the heat treating and Ihe brazing of 
the pieces and the completed fitting is subjectetl to vibration. 
It will evenlnaJly cryatalize and suddenly fail under severe 
Ti i. . 1 , — c — 1 .-..,- subject the fabricated 
c from brazing 


coodiiiuns. It is Iberefore better t< 
pare only to such heat treatment as n 

or w elding. This rule shoold not be rigiSlv followed^ as some 
'tnmilt *^m’**’*^™ P"" >te fiven heat 


... ... ..t previous to brazing or welding other p»rts i 
Soldering, spot-weldmg, and dip-brazing should also be ca 
fully considered. It is sometimes found verv desirable to 
emi)lo\- nvelB in .-onjum-tion with some of the above ioinhig 
processes ns a matter of iirecaution, as should the part hold by 
the jommg material work loose Ihe rivet will at least hold the 
parts together until it ean he given proper attention. This is 
espwially true with such parts as arc integral with the control 


Spliced Jaiu/s and Slcamiag 

Sidiced joints in wochI member! have caused little trouble 
when Ilie si>lice conforms willi specification. Watcqiroof glue 
sod tape, when properly apjilied, will make the splice much 
stronger than the wood adjacent to the splice. Wood screws 
may sometimre be used if it is felt that extra jirecaution should 
lie taken, such as m a tapered member. To do good work with 
wTOd, however, Ihe wood must he thoroughly seaaoiied by 
placing It in well deaigne.1 dry kilns and afterward keiit stored 
m r«ni8 in which n constant temperature is maintained. The 
Immiility of the storeroom slioiild be especially watched, as it 
affects all steaui bent pieces. Unless this is properly eanred 
out. the henl pieces will lend to deform and straighten out, 
causing no end of conslmctionnl troubles, nml consequently 
retard production. 


fffrrl o/ Changes on Production 
One of the most difficult problems in production is that due 
lo •• clmiigea " or Ihe possibility of a iiartrciilar ili-sign af- 
fecting another part or parts. A change is liable to affect the 
entire charaeterislics of ihe plane and its construction. Such 
an cxuiiiplc may be given iu regard lo changing the stagger of 
an airplane. This I'haiige on a given machine was alisolutelv 
necessary nnd coiiscquHitly the length of e\er\- iiiieriilane strii't 
had to be chnngeii, new strut fittings and new lengths of cables 
were required in the wing eonslruction. Such n change is a 
great obstacle to rajiid production, though minor changes may 
be cffc<*ted with the very object in view of increashig pro- 
dueiioii. 


Tie Hod Conairtictiun 

Swaged rod construction has been found lo be n gum! pro- 
duciion job, for they simplify construction and he![i lo reduce 
the weight. Once the secret of making them is masiored they 
will be easily i>ro<'urablc. Streamline wires are n verv desir- 
able element in dtwign, but the iBsnnfacturiiig of llicni is 
difficult while llicir strength is not altogether depcmlulile. It 
IS inevitable that they will lie exclusively used as soon as these 
faults have bren remedioi. Swaged rods are useil c.vtcnsively 
in body and iutemo! wing hracingB, while slreumiiiic wire is 
UBCiI for interplnne bracing. The latler must lie I'nstcneii so 
that the curved sides will be parallel to the line of lliglir, as 
otlicrw'isp nil excessive anioiiiit of head rraislancc w*Ul be set 
n|>. 

Ina/rnmenr Board Layout 

The location of inslrumcuts on the inslrmncui IhiiuiI requires 
attention. It is most esacniini for any |>ilot to locate uatHroIIy 
nnd easily the more iinporlant iustcuinents nnd not he coni- 

C llcd to search these oiil iu iaolaled places. It is dCMrnlile lo 
ve all instruments that directly concern the engine, fuel 
coiisiimiilion and cooling, fitted on the right side of Ihe lioard, 
tmd nil instruments that pertain to the actual narigalion of 
Ihe nirjilniic on Ihe left side of the hoard. The compnss. how- 
ever. should be located in tbe center of the boanl, near the 
l®Pi »s it ai'ls more correctly in that position. The compnss 
IS affeeleil by the movement of the metal stick use*! in the stick 
ccmti’ol; therefore the higher up the conipns« c.-in he idnced on 


38" 


use of a rolmst hardwood 
eliminate this defect. 




place or steel tubing would 


Drafting Itlcthodt 

Draflmg room methods will need more attention than has 
1>een given to it in the past. Detail designs must be given 
rapecial attMition and sfiould contain plenty of neoessarv 
information, for the making of the piece inserted on the draw- 
ing. To iwomplish this, close cooperation should erist between 
the worksho|) and the engineering force in making the first ex- 
lieriinental piece, so that if any desirable information is found 
lacking on Ihe print this can immediately be corrected. Such 
practice would eliminate much expense in making future parts 
Ml example of this the following may he cited: A print 
called for a pair of parts whose design was of V-sbape con- 
struction, &nd laid on in four different angles, of which two 
angles were measured in pro.icction. The piece was fabricated 
according lo these ongles, although it waa assumed at the time 
that all the angles given measured in the horizontal plane or 
plan view. ^Thc result was that when the parts were nearing 
completion it waa found that only two of the angles were cor- 
rect and the other two measured less than the supposed 
horizontal angles. The piece was bad enough to make as it 
was, but due to this incorrect lay-out of the print, it was 
necessary to innke another pair and the actual cost totaled 
#76.00 before Ihe perfect pieces were made. The amount of 
rough slock required for making one piece was about % in. 
diam. x B in. This mistake could easily have been avoided if 
any cooperation bod existed between the shops and engineering 
office when the original part was made. Several machines had 
already been made in which this design was used. 

Flat patterns and the finished products in bent-up form in- 
volve a good deal of labor to make possible accurate lay-out 
Some are of the opinion that it is only necessarv to make a 
drawing of tlie bent up form and from it lav out'the fiat pat- 
tern in the shop, while others believe that o'nly a flat pattern 
should be drawn up and the bent-uji lo assume its shape in 
operation. The engine, or nose, plate is an example of intricate 
design, which requires sludy of shop practice in onler to cor- 
rectly develop. 


Matrrial and Parti LUti 

Compilation of parts lists and material lists has always 
(iroven of much assistance in jiroduction. A material list, when 
properly gotten up, will not only lessen the coat but also pro- 
vides a means of ordering material in such quantity and sizes 
M to greatly reduce the liability of not haviug enough on haml 
in limes of great production. A card system is very helpful 
in office work, and more so w-hen tbe cant gives information 
relath'e to the kind and quantity of material required, and as- 
s*‘mbly number to which the part belongs. Cross indexing of 
the cards in reference lo tlieir numerical nrrniigeraent, assemblv 
groupings and materials saves much time. 

In evexy case of production problems, the stock room is the 
biggest bugbear of all. As there should never be a lack of 
supplies in the bins of the stock room, in order to be able to 
know instantly whether there is danger of a shortage of a 
certain part, a continuous inventory must be maintained at the 
door of the stock room at all times. In such cases of produc- 
tion where thirty machines sre completed a day, it is reolizeil 
how important it is for a foreman to see to it that his men ore 
giving their best to compete with tbe ever threatening close 
down of nirplane production, and the engineer who is con- 
leuiidating the making a change in design must foresee these 
conditions and be in a iiosition to inaugurate the change with- 
out affecting praduction to the slightest extent. 


The summation of this analysis is that an airplane ^ould be 
n clean and sensiiily designed machine, in which the demands 
for raiiid production nnd the desire lor superior performance 
iiinst be compromised with the present day demand for ri 
strongly, simply and lightly built structure— requirements 
which do not exclude one aiiotlier. for there is still much oppor- 
tunity for orighmlily iu eonslruction. 
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Today. Goodyear men are balloon designers 
of untjuciitioiied competence in solving the 
problems involved in tliu further deveioi>ment 
of lightcr-than-air craft. 

M*e arc prepaivd to submit plans and specifi- 
cations fur uny tv[»c of l>alloon desired — ‘from 
the smaller sixes to the huge Trans-Ocean 


Eight Hundred Balloons 
In Nine Years 
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Special Cameras 

for 

Aerial Use 

KASTMAN KODAK. COMPANY 

Rochester, N. V. 
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A course in 

Experidiental Aeronautical Engineering 

hy 


Alexander Klemin 



is now being published 


Aviation and Aeronautical Engineering 


Thi‘ .verie-. ..I artidi-- ..i. Kxfi'rim.-'ilnl iiricil /imiinccrinp liy Ntr. Klemin commenced 

Ai.ril I aii.l will Ik- comi.lele.l >n nine i-‘«;iK'«. It will be followed l.\ aiiolher scricF, of equal 
importance, on wliicli Mr. KIcmiu lia*^ arraiisjeil for i>nbIic.-ition in twelve iSFues. 

I htis, within the next year, Mr. Klemin will di->ruMi with comjilete aiulioritativc (lata what he calls 
•' that technical branch of aeronautics which involves the systematic testitiff of an airplane or its 
coinjionent (larts for (he puqHise of improvement or innovation, and this from the main view- 
l-oints of structural strencth. i-crformancc, stability, and coiiirollahility. The work, though it 
may be concerned with the very latest developments, is entirely distinct front the purely aero- 
dynamic research of the physicist. It is engineers’ work and should be carried on hy engineers, 
even ihongli the (ihysici.si iiiaj give the scientific fotindation or help in devising accurate instru- 
ments. .\ very enmjtlete tedmiepte has grown up. and it is the principles and utilij-ation of this 
lechnknic that it is prniKisec! to deal with ” in the article on !'.xfcrimi-ntal Aerniiniilicdl r.nciiiiccriiig. 



Thr,-f <I..lla's a y.-u-. 


t, 1919 
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THOMAS- 

MORSE 

Side- by-Side 

Seater, 

TypeS-7 

Equipped with 
80 h. p. 

Le Rhone 

High speed, 

90 M. P. H. 

Landing speed, 
35M.P. H. 

Climb 6,700 ft. 
in first ten 
minutes. 














THOMAS -MORSE AIRCRAFT CORPORATION 





ITHACA. .N.Y.U.S.A. 








c 

ankahaft.' -N. W. A. 


INTRODUCING THE “WHIPLESS ” 

Akimoff Crankshaft 

We desire to emphasize the following: 

1. In an aircraft motor vibrations should be absent to even 
a greater degree than in an automobile engine. 

2. With the same amount of material and labor, a very 
much better shaft can be produced than the conven- 
tional type. 

3. There is absolutely no sense in balancing an article that 
distorts under high speed. Make the article strong enough 
to start with, then talk about balancing it. 

We are prepared to design crankshafts just as interesting from the standpoint 
of production as from that of performance. 

VIBRATION SPECIALTY CO., Harrison Bldg., Philadelphia, Penna. 

N. W. Akimoff. Engineer end Manager. Hia initiala (^) Our Trade Mark. 
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THE 

ACE 

-V shi]i not only for the ex- 
liilmioii flyer. Imt also for the 
man who want* a practic.nl 
•nncl economical plane for 
straight fl.ving. 

In selecting an Ace for hi- 
[icrsoiial ii«e, Eddie Stinson 
paid the highest possible com- 
pliment to its reliability. 
Neither a freak nor a worn 
out second-hand ship — a 

small, modem, thorougltly 
tested scout that lands slowly, 
climbs quickly, and has excess 
power — making it as practical 
on a small field, golf course 
or bathing Ircach as on the big- 
gest of army airdromes. 


T he Ace is itilly guaranteed. Ask for the guarantee 
any plane- All parts of the Ace arc sundard fno o! 
etc.), and will be replaced free of cost if defective or 

in airplane design for the man who wants to fly^'saiely, ^gularly, and 

AIRCRAFT ENGINEERING CORPORATION 

Sales (.)ffice: 220 West 42nd St., New York 
Flying Held: Central Park 
Long Island 

C. M. SW-IFT, ^ liE.SEBAL OFFICES., 

X. W'. ll.tl.TON. ^ j rACTORY_^.”^ ^ T ti S 



306 



Aero Engines 

The Supremacy of “ Beardmore ” is beyond dispute. 




a counterbalanced aviation 
crankshaft .... 


f.fnUJ July loth. lOIT 

one of the 1 8 different 
models we are now making 
for ! 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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TRUTHFULLY REVISED SAYINGS FROM POPULAR “AUTHORS” 


THE MACHINE 
YOr WILL 
EVENTITALLY 
FLY! 



ASK ANY 
LONG ISLAND 
ARMA FLIER— 
HE KNOW’S! 


THE BELLANCA TWO-SEATER BIPLANE 

dependable WARTIME.TESTED ANZANI “55” CONST.TUT 
THE LOGICAL AERO BUS for 


THE PKOGRESSIVK MERCHANT 

THE FAR-SIGHTED Bl'SINESS MAN 
THE STI NTING EXHIBITION FLIER 
THE THRILL-LOVING SPORTSMAN 

THE EFFICIENT PASSENGER CARRIER 
SAFETY FACTORS! \ THE STEADA'-GOING AVERAGE MAN 


HIGHES'I 


HARRY E. Tl DOR. Sales Manap. 


full taler, 


2Q9 Mu.Iiw 


LOW EST I PkEEP 
COST! 


,ie. ^e^v A'..rk Cil; 




AVIATION 


M«j 1, HU 




The New “PARAGON” Plant 


Nothing too large ; nothing too small. 
Capacity up to 4OO Propellers per dav. 

The Peace-time Paragons are all de- 
signed or approved by Spencer Heath. 
This absolutely guarantees not work- 
manship alone, but SAFETY and PER- 
FORMANCE above all else. Recent 
official tests by the Royal Air Forces in 
Canada show 33J4 per cent faster 
climbing and 3>S per cent greater speed 
than nearest of three competing designs. 

For SAFETY and EFFICIENCY, depend upon 

AMERIC.AN PROPELLER & MFC. CO. 

Balliniore. Md_ U. S. A. 



THE FOX MACHINE COMPANY 

ItlO W. Gavwn St.. Jackwn. Mich. 
rmrwittr W CmoW «aeMr, MMi. 


FILES 

DRILLS 

TAPS and DIES 
MACHINISTS’ TOOLS 
BOLTS and SCREWS 
FACTORY SUPPLIES 
Etc.. Etc. 


I N this period of reconstruc- 
tion it is more important 
than ever to keep up the stock in 
your storeroom — have the gaps 
filled in and leveled off — to be 
prepared to better meet the new 
conditions as they develop and 
the competition which is sure to 
come. 

We are ready for you with a 
large and assorted line of 

General Hardware 
Tools and 
Factory Supplies 

and solicit an opportunin’ to 
figure on your requirements. 

HAMMACHER, 
SCHLEMMER & CO. 

4th Ave. & 13th St. New York Since 1S4S 
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LATIN AMERICA 
Co. of Sooth America. : 


SPRUCE LUMBER 

for 

Airplane Construction 

■p'OR twenty years we 
have been exclusive 
manufacturers of PACI- 
FIC COAST SPRUCE 
LUMBER. Our product 
is from the very best forests 
of SITKA SPRUCE. 

We solicit your inquiries 

MULTNOMAH LUMBER 
& BOX COMPANY 

PORTLAND OREGON 


m 


Aluminum Company of America 

General Sales Office, 2400 Oliyer Bnilding 
PITTSBURGH, PA. 

Producers of Aluminum 

Ma,mlar,urtr. 0/ 

Electrical Conductors 

for Industrial, Railway and Commer- 
cial Power Distribution 

alee 

Ingot, Sheet, Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 

alto 

Litot Aluminum Solders and Flux 

CANADA 

Northam Alnminam Co.. Ltd., Toronto 
ENGLAND 

Northern Aluminlam Co.. Ltd., London 
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ROME 

AERONAUTICAL 

RADIATORS 


Developed from years of experience in 
building all types of radiators. 

They posse ns every feature and qualifi- 
cation necessary for a high grade 
product. 


STRONG 

EFFICIENT 

DURABLE 



Rome-Toraej Raiiiator Company 
Rome, N. Y., U. S. A. 





WEMmmmsMMm 





STIMP80N OVAL EYELETS 



70 FRANKLIN AVENUE BROOKLYN. NEW-YORK 


FUEL LEVEL 
GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 



BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON, MASS. 


Fakrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for i4eropIdRe Service 



■rig Metal Quality has become a stand- 
for reliability. We specialixe in this 

i-triction qualities and great durability 
I is always uniform. 


FAHRIG METAL CO., 34 Commerce SL.N.Y. 


SEAMLESS STEEL TUBING 


Large Stock on 
Hand 


Prompt Mill 
Deliveries 


COLD DRAWN SHAFTING AND SCREW STEEL 
Eastern DIsiribntor: BOKDENTOWN STEEL a TUBE CORP. 

JULIUS BLUM & COMPANY 510-S12 West 24th StreeL New York, N. Y. 


Quality Instruments For Airplanes 

Indicating Dial Type Thermometers for 
— circulating oil and water. 

Airspeed Indicators to determine buoy- 
A ancy and avoid stalling. 

Oil Pressure Gauges 
Air Pressure Gauges 

The Foxboro line includes many other types of Indicating and Recording Inst 
'ments designed for all sorts of conditions and purposes. 

Bulletin No. Bl-t lo describes our Airplane Instruments. 


H 


WITTEMANN-LEWIS 

AIRCRAFT 

COMPANY 

NEWARK, N. J. 

Main Office and Factory: 

Lincoln Highway 
near Passaic River 

Telephone, Market 9096 


"niRCRAFT" 

mSTRUnEMT^ 


PIONEER INSTRUnENT COnPANY 
360 CANAL smeer new york city 


You can dispense with the 
preliminary block test — 

by finding the R.P.M. of airplane motors, 
prior to the final tachometer rating, with a 

SPEED COUNTER 


^npljr held lh« Vr«dcf rrvolvins profiler »hAh: apply 

miniitc U up. Qutch rtarti or jtop* leturdlng meciuuuaRi in* 
ttaody. givini accurate readuias without ute of ito^watch. 
Pric.. *5,00, 


The Veeder Mfg. Co. 

56 Sargeant St., Hartford, Conn. 
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HARTSHORN STREAMLINE WIRES 

ASSEMBLED WITH HARTSHORN 
UNIVERSAL STRAP ENDS 

MAKE THE IDEAL AEROPLANE TIE RODS 

.til .tmoillD. wlruB bral rmatad In proewto aaS producad* 
nur awfully drveli.twd inetBod of cold reverM rolllus, 

STEWART HARTSHORN CO. 

UO FIFTH AVENUE, NEW YORK 


I Half of the I 

American airmen 
have proved the 
I Berling’s worth. 

er~ 





Offer, among others, the lollotring Seaptenes and 
Ftring Boats 
Curtiss JN( Seaplane 

Cunis, Hyins'B'o’”* 

Thomas Flying Boat 

LSAC twin tnotorei] I passenger flying boat and others 
Land marhines Aeronautiral motors 

Tractor biplanes 30 to 300 BP. 

Send /or Hu, - AS - State your needs 

[ 

Make strongest sodered 
joint. Convenient, speedy, safe. 
Stick, Paste, Liquid, 

Sompfe Free 

L. B. ALLEN CO., INC. 
ito31 N. Lincoln Street 
CHICAGO 



L 

DOEHLER 

BABBITT- LINED BRONZE 

BEARINGS 

bgive been used for years with the utmott sue* 
ccM by the leading motor manufacturero 
in the automobile and airplane industries. 

DOEHLEHDffi^CASmitG CO. 

brookLynTn.y. ...... 

TOLEDO.OHIO. NSWAaK.N.J. 

Ais. Aa*ta> BsySae^ a. 


E B L I N G 

Aircraft Wire 
Strand, Cord, 
Thimbles 
Ferrules 

M JOHN A. ROEBUNGS' 
SONS COMPANY 




Future Flyers 

ATTENTION! 

You have the opportunity of learning to 
FLY for PL^SURE or BUSINESS 

SCHOOL NOW OPEN. 

IVe are glad to atutver indnfrier 
PRINCETON FLYING CLUB. Princeton, N. J. 
WEST VIRGINIA .AIRCR.AFT CO., Wheeling. \V, Va. 
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P&L”20 Olive Brown Winfe Eiiainel 

rCGntoA«i<)tiMc*MM>rc.rF. Call pfotcct thc dopcd surfaccs of the aerofoil with 

I the same tough, durable wing enamel that the Bureau of 
Aircraft Production approved for use on all government 
airplanes. 

Although it dries to recoat in the short space of eight hours, 
toughness and elasticity are still its dominant characteristics. 
No. 20 Olive Brown Wing Enamel knits to thc doped surface 
and is unaffected by either exposure or the vibration of the 
fabric when in flight. 

In short, it’s another of those all-around, top notch products 
that you’re bound to find among the 

PRATT & LAM BERT 
AIRPLANE FINISHES 






PRATT & LAM BERT- Inc. 

Pimm in ike Monu/adun nf efirphne Finiihes 
134 TONAWANDA ST., miFFALO, N. V- 
FACTORIES 

NEW YORK BUFFALO CHICAGO 

BRIDGF.BURG, ONTARIO 




^ORK 


The Biggest of It’s Kand. 

It Runs on Gurnev Ball Bearings 


e oper 


larges 


part 


GURwtY 


BA 


Pate 


JAMESTOWN. 




S^ue Dy- 
namometer for o^BlDberg 

Airplane,motors ari^^jk of 

bearings “Abbvai^uspiwBn. 

P. Units 

Equipped shf Gurney 

3all Bearings. T^e thr« unil 
ated in tandem ^ mKe A 
absorption dynamometAin e^ 

Gurney Ball Bearing* werJ 
for this important job 1 
well-known reliability. 

Our Engineering 
your service. Writqi 







'HE Curtiss Aeroplane & Motor 
Corporation and its affiliated 
companies has always been the 
dominating center of aviation in 
America. Its capacity has steadily 
grown until today it is the largest 
and best-equipped aeroplane-man- 
ufacturing corporation in the 
world, amply equipped with all 
facilities for building a large variety 
of types of aeroplanes, hydroaero- 
planes, flying boats and aeronau- 
tieal motors, in quantities, and 
for prompt delivery. 

Curtiss Aeroplaxe and Motor Corporation 

Sales Office: 52 Vanderbilt Ave., New York City 

CfRTiss Engineering Corporation 
Garden City, Lon^ Island 


Member Manufaeivrere* 



